Supplemental Information: Supplemental Data Figure S1. Associated with main figure 2.
. Associated with main figure 3.
(A) SIRT1 protein levels in cytoplasm were low in control brain as detected by western blot, and did not change appreciably following KA-SE. n=1 hippocampus/lane, n =3 per group. (B) ChIP-qPCR analysis of SIRT1 binding to the promoter of mir-124-2 gene and IgG control experiments. SIRT1 binding to miR-124-2 was minimal and did not change following SE. (C) SIRT1 binding to miR-124-3 gene was assessed in hippocampus from control rats and those who had undergone KA-SE. SIRT1 binding to this region was minimal. (D) MiR-134 (a target of SIRT1) levels detected by qPCR were influenced by both KA-SE and SIRT1 inhibition, in line with previous findings. (A) NRSF mRNA levels were significantly increased in organotypic hippocampal slice cultures following seizure-like events evoked by low dose KA; n=12/group. (B) Levels of mature miR-124 were significantly reduced following seizure-like events in organotypic hippocampal slice cultures; n=12/group. (C) Increased NRSF levels following seizure-like events (Ctrl + Scr Vs KA + Scr) is caused by reduced miR-124, as replenishment of miR-124 blocked seizure-induced NRSF expression for up to 96h (KA + miR124); n=7/group.
(D) Replenishment of miR-124 prevents NRSF mediated repression of crucial neuronal genes including GRIN2A following seizure-like-induced NRSF expression; n=4/group. (E) miR-134 agomir treatment of organotypic hippocampal slices before with or without KA-induced seizure-like activity does not affect NRSF expression highlighting a specific role for miR-124; n=4/group. In parallel (right), depletion of miR-124 leads to quiescence of microglia and of proepileptogenic inflammatory cascades. In contrast, increased levels of mir-124 promote epilepsy by inducing inflammation and suppress epilepsy by abrogating upregulation of NRSF expression. Table S1 .
Primer Lists

Rat mRNA primers Forward Reverse CD11b
GGG AGC CCC ACA CTG ATA AGA GGG AGG CCC CAA AAT A
IL-1β
TGT GAT GAA AGA CGG CAC AC CTT CTT CTT TGG GTA TGT TTG G 
Supplemental Experimental Procedures
Surgery, induction of status epilepticus and miR-124 agomir treatment in vivo
Male Sprague-Dawley rats (Ctrl groups n = 5/group, KA groups n = 12/group) were anaesthetized with inhalation of 4 % isofluorane. The rats were shaved and placed in a stereotaxic frame and their eyes were protected and hydrated with Ocry-gel. A mid-line scalp incision was made and the skull was exposed and cleaned of blood and periost. Bilateral infusion cannulae were positioned on the cortical surface (-1.0 mm posterior, ± 1.5 mm lateral from Bregma) directly above the lateral ventricles, using the coordinates of Paxinos and Watson (Paxinos et al. 1985) . A recording skull screw was secured above hippocampal CA1, and a reference skull screw was secured above cerebellum. Two additional skull screws were placed above frontal cortex to anchor the head-cap. The leads of the telemetry probe were wrapped around the recording and reference screws and the cannulae and screws were all encased in dental cement. A subcutaneous pocket was then made with blunt ended scissors in the flank region in which to place the telemetry probe (Data Science International (DSI), St. Paul, MN, USA). The telemetry probe was secured through the skin with non-absorbable silk thread passed through the securing loops on the telemetry probe. The incision was then sutured closed as necessary. All rats received ~5 ml of 0.9 % saline via intra-peritoneal (IP) injection to rehydrate and aid in recovery from surgery. Rats were allowed 5-7 days postsurgical recovery before any further experimental procedures were conducted. Status epilepticus (SE) was induced as previously described (McClelland et al. 2011) . Briefly, rats received repeated low dose IP injections of KA (Abcam) 5 mg/kg, while controls received saline. Seizures were observed and scored using the Racine scale (Racine 1972) for 3.5 h and then rats received a 4 mg/kg dose of diazepam to terminate SE. Immediately following SE, rats were anaesthetized and received bilateral infusion of 0.25 nmol miR-124 agomirs. An infusion needle was lowered through the guide cannulae until it reached the cortical surface. The needle was lowered an additional 3.0 mm so the tip was within the lateral ventricle. On the first day, rats received two infusions of 0.25 nmol of ordered miR-124 agomirs or a scrambled sequence at a volume of 4 µl/ventricle and a rate of 0.55 µl/min. On the following day, the procedure was identical and rats received two further infusions of 0.25 nmol for a total of 1 nmol treatment. Rats were sacrificed and hippocampi were harvested 24 h later and processed for RNA or protein for short term experiments, or were recorded for 2 months for long term studies.
Organotypic hippocampal slice cultures
Organotypic hippocampal slice cultures were prepared and maintained according to the interface method described by Stoppini et al (Stoppini et al. 1991) . Briefly, on postnatal day 8 (Day in vitro 0 (DIV0)) rat pups were decapitated, brains removed and hemispheres were separated. 300 µm thick slices were prepared on a McIlwain chopper and the hippocampus was dissected on ice cold prep media (MEM (Gibco), L-Glutamine (Gibco), Hepes Buffer (Fisher Scientific), Magnesium sulphate (Sigma) and cell culture grade water (GE Healthcare) in a laminar flow hood. Slices were then maintained on 0.4 µm, 30 mm diameter cell culture inserts (Merck Millipore, Cork Ire) in six well plates with media containing MEM, HBSS (Gibco), L-Glutamine, Magnesium sulfate, Sodium bicarbonate (Gibco), Hepes, heat inactivated horse serum (Gibco), ascorbic acid (Sigma) and cell culture grade water. Slices were maintained in a CO 2 enriched incubator (Thermo). On DIV 2 seizure-like activity was induced by transferring inserts to plates containing media supplemented with 6 µM KA (Abcam) and incubated for 3 hours before being transferred to a new plate containing fresh media or fresh media supplemented with appropriate treatments. (miR-124 agomirs (GE Dharmacon) (0.5, 2 and 10 nmol) scrambled sequence (GE Dharmacon) (2 nmol) , EX-527 (Sigma) (10, 100 µM), DMSO (Sigma) (0.1 %), C/EBPα ODNs (AGACCATTTAAAAACTCA), scrambled ODN (GACCTAAACTTAACTAAA)). Following treatment cultures were harvested, and frozen at -80 °C until use.
Quantitative Reverse Transcription Polymerase Chain Reaction (qPCR)
Hippocampus was dissected using pre-chilled RNase free instruments. Hippocampus was immediately frozen in pre-chilled RNase free eppendorf tubes on powdered dry ice and stored at -80 °C until use. Total RNA was isolated from whole hippocampi and organotypic hippocampal slices using the mirVana kit (Ambion) according to the manufacturer's instructions. RNA was quantified and purity was analyzed using a nanodrop (Thermo). cDNA synthesis was then prepared using a combination of random hexamers and anchored oligodT (Roche transcriptor first strand cDNA synthesis kit) primers or with specific hairpin stem loop primers for miRNA analysis (Life Technologies). cDNA was prepared using an Eppendorf Thermocycler on a standard heat cooling cycle. cDNA was diluted tenfold and stored at 4 °C for up to one month. qPCR was performed using SybrGreen chemistry (Roche) on a Lightcycler 96 (Roche) with gene specific primers. Samples were normalized to Gapdh, Actin (mRNA) or RNU6B (for miRNA analysis) and relative quantitative amounts were analyzed using the cycle threshold method (2^-ΔΔCt). Minus-reverse transcription and non-template controls were routinely used to eliminate the possibility of genomic contamination or false positive analyses. qPCR data was analyzed using ANOVA when comparing more than two groups or student t-test when comparing two groups. MicroRNA was determined using Taqman pre-designed gene expression assays from Applied Biosystems according to manufacturer's guidelines. Primers listed in table S1.
Chromatin Immunoprecipitation (ChIP)
ChIP was performed as previously described (McClelland et al. 2011) . Briefly, whole hippocampal tissue or 6 organotypic hippocampal slices, was homogenized in 1 % formaldehyde (Fisher Scientific) and incubated at room temperature for 10 min. Formaldehyde was quenched with 0.125 M Glycine (Sigma). Samples were then lyzed fully in a hypotonic buffer in a dounce homogenizer and rotated at 4 °C for 20 min. 1 % NP-40 (MP) was added to each sample, samples were then centrifuged at 15,000 rpm for 5 min at 4 °C and chromatin was sheared in a Diagenode sonicator. Sheared DNA was analyzed on a 2 % agarose gel and visualized on a UV box (VWR) to ensure appropriate shearing profiles. Samples were then incubated with magnetic Dynabeads® (Life Technologies) which had been pre-incubated overnight with 5 µg of appropriate antibody (NRSF (Santa Cruz SC-25398), C/EBPα (Santa Cruz SC-61), SIRT1 (Santa Cruz SC-15404) or IgG control (Cell Signaling 2729s)). Beads and DNA were incubated at 4 °C for 1 h. Magnetic beads and bound material were washed with RIPA to remove loosely bound DNA/proteins. Beads were then separated from complexed DNA using Chelex reagent (Bio-rad) and heated to 100 °C for 10 min. Samples were then incubated at room temperature for a further 10 min before being centrifuged at 15,000 rpm for 5 min. The supernatant was transferred to a new tube, stored at 4 °C and quantified by qPCR with gene specific primers. Transcription factor occupancy before and after seizures was normalized to IgG binding to the DNA and calculated as a percentage of total input. Primers found in table S2.
Western Blot analyses
Hippocampi were dissected from male adult rats using pre-chilled sterile tools and then flash frozen on powdered dry ice and stored at -80 °C until use. For detection of transcription factors or nuclear proteins, samples were enriched for nuclear and cytoplasmic fractions using the NE-PER kit (Pierce) according to manufacturer's instructions. Protein amount was then quantified using Bradford assay (Bio-rad) and 20-50 µg of protein was loaded on 8-12 % gradient gels (Lonza). Following SDS-PAGE separation, proteins were transferred to PVDF membrane (GE Healthcare) and blocked using 5 % whole milk in PBST. Membranes were then incubated overnight in primary antibody at appropriate concentrations (NRSF (1:1,000),
